Background Although the collection of patient ethnicity data is a requirement of publicly funded healthcare providers in the UK, recording of ethnicity is sub-optimal for reasons that remain poorly understood. Aims and objectives We sought to understand enablers and barriers to the collection and utilisation of ethnicity data within electronic health records, how these practices have developed and what benefit this information provides to different stakeholder groups. Methods We undertook an in-depth, qualitative case study drawing on interviews and documents obtained from participants working as academics, managers and administrators within the UK. Results Information regarding patient ethnicity was collected and coded as administrative patient data, and/or in narrative form within clinical records. We identified disparities in the classification of ethnicity, approaches to coding and levels of completeness due to differing local, regional and national policies and processes. Most participants could not identify any clinical value of ethnicity information and many did not know if and when data were shared between services or used to support quality of care and research. Conclusions Findings highlighted substantial variations in data classification, and practical challenges in data collection and usage that undermine the integrity of data collected. Future work needs to focus on explaining the uses of these data to frontline clinicians, identifying resources that can support busy professionals to collect standardised data and then, once collected, maximising the utility of these data.
INTRODUCTION
Populations are becoming increasingly ethnically diverse and this is a trend that is set to continue. For example, UK data indicate that 14% of the total population in England and Wales categorise themselves as belonging to a minority ethnic group (Figure 1 ). 1 Many minority ethnic groups in Western countries have a different health profile to that of the general population, 2 and there is an increasing body of research demonstrating substantial and persistent variations in disease prevalence and outcomes by ethnic group, such as type 2 diabetes and coronary heart disease amongst South Asians, 3,4 sarcoidosis in people of African origin 5 and ethnic variations in asthma frequency and morbidity rates. 6, 7 Routine capture and analysis of information on patient ethnicity have the potential to generate better data on these ethnic health variations and service provision to help improve delivery of equitable care. Ethnicity data are required to evidence compliance with anti-discrimination legislation, 8,9 for public health monitoring and for research into health inequalities, 3-7 including access to care for minority groups. 10, 11 Clinical practice may also be informed by ethnicity, including the accommodation of cultural norms and community preferences that may impact upon healthcare delivery, such as a requirement for a same sex clinician. 12- 14 In some nations, such as France and Germany, the collection of data on ethnic origin is subject to restrictions. 15 In the United States, data on patient race, ethnicity and language were not previously routinely collected, 16 but more recently have been required as a result of state 17 and now federal legislation. 18 The UK officially recognises the importance of patient ethnicity data. The collection of demographic data relating to patient ethnicity in general practice has been encouraged within the Quality and Outcomes Framework (QOF) 19 (the national re-imbursement scheme for general practices in the UK (Box 1)) and has been a mandatory reporting requirement for hospitals since 1 April 1995. 20, 21 Within clinical computer systems (i.e. electronic health records), data relating to patient ethnicity might be
Box 1 Definitions of key terms
Ethnicity ' The social group a person belongs to, and either identifies with or is identified with by others, as a result of a mix of cultural and other factors including one or more of language, diet, religion, ancestry, and physical features traditionally associated with race'. 41 Ethnicity is a highly subjective classification that an individual is required to articulate within a simple data item structure, and as such, it has been argued that the only true meaningful categorisation is self-definition. 41 Race is now largely a discredited term in scientific circles as it fails to recognise the common genetic stock of people of different skin colours, emphasises above all physical characteristics, has been used to advance arguments in favour of biological determinism and undermines the socially constructed nature of many people's 'ethnic' identity. captured by healthcare professionals as part of the patient history as coded data (choosing from a pre-determined list with assigned numeric values for ease of computer retrieval and analysis) and/or documented in the clinical narrative as free text (and therefore not accessible to staff who need to report on ethnicity). Despite government encouragement, the collection of ethnicity data remains sub-optimal in the UK. 22 Known issues include staff's lack of knowledge regarding the importance of the data, 23 (in)completeness driven by administrative processes 24 and (in)accuracy resulting from the use of overly simplistic unitary classifications. 25 In the context of a wider government-commissioned study on optimising the structuring/coding of digitised data in electronic health records, we undertook an in-depth evaluation of these issues in relation to ethnicity data. Our aim was to understand reasons for this impasse and how they might be overcome.
Race

'The group (subspecies in traditional scientific usage) a person belongs to as a result of a mix of physical features such as skin colour and hair texture, which reflect ancestry and geographical origins'.
Quality and Outcomes Framework (QOF)
This
METHODS
Design
We conceptualised this research as a case study 26,27 of structuring and/or coding ethnicity data (Box 1). In view of the substantial body of work related to ethnicity data, we first reviewed existing literature and consulted extensively with relevant academic colleagues and reviewed relevant professional online discussions (MINORITY-ETHNIC-HEALTH within the UK National Academic Mailing List Service (https:// www.jiscmail.ac.uk/cgi-bin/webadmin?A0=minority-ethnichealth)). We were also able to observe a two-hour multidisciplinary meeting of senior clinical and managerial staff with designated responsibility for the collection of ethnicity data within a regional health authority in Scotland. These preliminary activities informed our subsequent empirical investigation.
Ethics and governance
We obtained ethical approval for this work from the National Research Ethics Service -Brighton West Ethics Committee (MREC Ref: 10/H1111/25). Site-specific permissions from local National Health Service (NHS) research and development offices were facilitated by the Primary Care Research Network (PCRN) and the UK Clinical Research Network (UKCRN). Individuals expressing interest in participation were forwarded the study information sheet to allow them to further consider participation. Informed consent was gained in writing prior to face-to-face participant interviews, and verbal consent was recorded prior to commencement of telephone interviews.
Sampling and recruitment
We first invited three leading UK-based academics with interest in ethnicity data to participate in the study. We then worked with UKCRN and PCRN to purposefully sample 28 managers and administrators involved in processes of collection and utilisation of patient ethnicity data in general practices and hospitals and invited them to participate. Recruitment aimed to include those with expertise relating to ethnicity data and those with no particular expertise or previously declared interest in this area.
Data generation and handling
Our empirical data were derived from semi-structured interviews encompassing variations in profession, geographical locations and care settings, these including senior academic colleagues, senior managers, clinical coding managers, research and information professionals, general practice managers and administrators. We gathered documentation recommended to us by participants to gain an understanding of the range of current and recent work regarding patient ethnicity data.
Our interview topic guide was augmented and adapted during data generation to consider and clarify emergent themes (Table 1) . Key issues explored included tools and techniques for the collection of ethnicity data, approaches to coding the information during data entry processes, external requirements and guidelines as barriers and enablers for data entry, perceptions regarding the relevance of ethnicity data and areas for possible improvement. Interviews were digitally recorded subject to participant consent. If participants chose not to be recorded, researcher field notes were taken. Recorded interviews were transcribed in full, anonymised and checked against the original recording. Data generation continued until saturation could reasonably be assumed. 29 
Analysis
Analysis was conducted iteratively using NVivo software. 30 During the period of data collection, the researcher (ZM) analysed the data generated using themes within the literature, then discussed findings with the research team, identifying areas for detailed investigation. Upon completion of data generation, further inductive analysis identified emergent themes, examples of particular interest and areas for clarification. 31 We actively sought disconfirming evidence, and adopted a reflexive approach to mitigate the influence of researcher prior knowledge and assumptions upon data analysis. 32 
RESULTS
We conducted 14 semi-structured interviews, 13 of which were conducted face to face and the remaining interview was conducted by telephone. Two of the face-to-face interviews were conducted with two interviewees, yielding a total of 16 participants. Participant characteristics are detailed in Table 2 . We gathered 50 documents from participants (listed in Table 3 ). Findings are reported in relation to the collection and utilisation of patient ethnicity data. Where relevant, illustrative quotes from participants are given as transcribed from digital recordings. Where interviews were not audio-recorded, findings are presented based upon researcher field notes.
Main structure
Specific topics and issues 
Collection of patient ethnicity data Classification of ethnicity data
Patient ethnicity data were asked for and recorded either by administrative staff as part of the patient demographic data used for administrative purposes and/or by health care professionals as information gathered within the clinical encounter. Administrative staff usually collected demographic data during new patient registration in general practices and upon first appointment or admission in hospitals. These data were often stored separately from clinical systems, and so were not always accessible to clinicians. Demographic data were almost always requested of patients using a paper form as part of either practice registration or first attendance within an episode of hospital care. A single ethnic category was either chosen by patients from a pre-determined list or self-defined in response to an open question (see Table 4 , for examples of data collection forms from general practices). The response given was then input into computer records as one single data item: ethnic origin. Patients were given the option to decline to state their ethnicity. In both care settings, ethnicity data collection were seen as an opportunity to ask patients about any need for interpreter services and this information was grouped within the same data entry screen as ethnicity.
We noted variations in the classification of ethnicity data. Ethnicity classifications were derived from the UK's national decennial censuses. 25 Surprisingly, ethnicity classifications were not the same across the four home nations (i.e. England, Scotland, Wales and Northern Ireland) comprising the UK. Whilst new categories were introduced into Scotland from 1st April 2012, categories in use in England remained the same. Variations were also evident between general practices and hospitals. In general practices, electronic health records were populated using Read Codes (from the clinical coding scheme currently used in UK general practice computerised records). 25 We identified some 83 codes available for data entry, in addition to the code accommodating patients who chose not to state their ethnicity. These codes are reproduced in Table 5 . In contrast, recording in hospitals was undertaken using nationally determined data sets derived from census categories. In hospitals in England, the '16+1' categories were in use, with the 'one' representing the patient's prerogative to choose not to answer this question 33 whilst in Scottish hospitals '19+1' categories were in use. 34 These codes are reproduced in Table 6 .
Completeness of demographic data
Levels of completeness of ethnicity data and approaches to coding were subject to variation due to differing local, regional and national policies and processes. Local factors such as individual general practice responses to financial incentive schemes, patient turnover rates and local collection mechanisms, staff training and support all contributed to variable data quality.
Incentivising the recording of patient ethnicity data for patients in general practices were previously included within the QOF national payment scheme (Box 1), but this ceased in 2011 (Interview 8, Senior Manager, NHS England). Some participants found this omission frustrating, particularly as it led to its removal as an option within the standard electronic health record reporting menu for local audit of data completeness:
'But it's a bit annoying that I can't, I can't see, they've taken the audit off'. (Interview 13, Practice Manager)
A possible reason for this change was that the collection of ethnicity data was felt to have become embedded in normal working practice, and therefore the incentive was no longer necessary. We explored this amendment to the payment incentive framework (i.e. QOF) with an interviewee from the Department of Health in England, who explained the purpose of the quality drivers:
'QOF is to drive behaviour not sustain it'. (Interview 8, Senior Manager, NHS England) Some local initiatives also sought to drive improvements in completeness of data collection. These schemes were founded on the principle that collecting patient ethnicity data are simply 'The right thing to do'. (Interview 2, Senior Academic). These schemes were felt to be positively influencing practice: All hospital-based participants knew of the requirement to report information on a monthly basis as part of the main contractual data flows to the Department of Health Information Centre for secondary uses. Interviewees were less aware of the need for data completeness and knew of no sanction for failing to collect these data (Interviews 7 and 14, Hospital Information Managers). The amount of information coded varied depending on the speciality, suggesting higher rates of completion in some clinical specialties (e.g. when documenting ethnicity for a disease register). This may have been due to enhanced expectations of high levels of data completeness, perhaps supported by the design of speciality specific computer applications (Interview 1, Senior Academic). Thus, an individual hospital's overall recording levels may have been misleading as they were based on an average figure for the organisation that may mask differences in levels of completeness across different services within a hospital.
Accuracy of demographic data
Templates used in hospitals for collecting data on selfdefined ethnicity were devised locally, and were similar due to the mandating of data collection and the restricted number of codes used. In general practices, we found no consistent format for the collection of patient ethnicity information from patients and practices varied greatly. In England, there was Other Black or Black Unspecified a lack of useful resources and we found no widely known support to facilitate consistent and accurate data collection and entry by general practices. We observed that collection of patient ethnicity data was not supported by the Family Doctor Services Registration Form (GMS1) used in new patient registration when the patient did not have a medical card, as is often the case for vulnerable members of minority groups, such as asylum seekers and immigrants. We collected four registration forms designed locally to capture the relevant information on paper, before data entry (Table 4) , illustrating the degree of variation between practices. When the data entry options detailed in Table 5 are compared with options listed on registration forms (Table 4) , we see the extent of interpretation necessary, and potential for inconsistency, in mapping these categories to those available for data entry.
Other challenges to consistent data collection were felt to lie in obtaining the information from patients due to staff embarrassment, fear of causing offense and in some cases perceived irrelevance (particularly in the context of emergency care provision by, for example paramedical staff). One suggestion for obtaining the information from patients was to 
Utilisation of patient ethnicity data Clinical relevance
In clinical contexts, academic participants suggested potential for wider, socially patterned ethnicity-related data relating more closely to the intended use of the information, including information on country of birth, languages spoken, religious affiliation, diet, nationality, citizenship and migration status (Interviews 1-3, Senior Academics). This information was considered potentially important to the provision of personalised clinical care and, if overlooked, could result in sub-optimal care. However, we were unable to locate a recommended format for the consistent, structured recording of these data by clinicians. These items were described as being collected at the clinician's discretion within the clinical narrative and recorded in free text formats in electronic health records that were not shared between care settings. 
London borough
One borough in London had worked hard to capture patient ethnicity information which they saw as fundamental to their work given the rich diversity of their community, including the development of templates, interpreter services and staff training. 
'For the last almost 10 years now we have been promoting the recording of self-reported ethnicity by patients in GP [general practice] records and we've set up coding structures, templates that allow that for all new patient registrations, six week baby checks, chronic disease management have all got these templates built in, staff have been trained in practices and it's been supported by…you know financially by the enhanced service, by the three PCTs [Primary Care Trusts -groups of general practices] such that we've now got over 80% of self-reported
Scotland
Previous analyses of recording levels across Health Boards in Scotland showed extreme variations and shortcomings in levels of completeness of patient ethnicity information recording. These issues in data collection were addressed within a national programme, developed and implemented over a 10-year period, comprising a six strand national initiative to increase levels of coding and included the development of an Ethnic Monitoring Toolkit, including training resources and handbooks for staff:
'We had six work streams:
• originally about getting IT in place;
• classifications needed to be right;
• training resources;
• PFPI(Patient Focus and Public Involvement) engagement -BME (Black and Minority Ethnic) communities, learning disabilities, citizens panel;
• research group;
• human resource'. (Interview 4, Senior Manager, NHS Scotland)
Local initiatives were working to support the national programme, and we observed the meeting of a multi-disciplinary working group convened by a Health Board to increase the levels of completeness of patient ethnicity data collection. Their objective was to increase ethnicity coding in general practices and hospitals to 90% completeness within three years. This represented a shift from a starting point of 5% completeness in hospitals and 35% completeness in general practices. Whilst the group was making a significant difference in hospitals due to local policy directives, systems changes and clinical leadership, they were less able to influence the more autonomous general practitioners.
Patient access and participation
One area where ethnicity data were seen as useful was in making services more accessible to patients. This was felt to be particularly relevant for patients with language considerations: This was an unanticipated finding as ethnicity per se is a poor indicator of the need for an interpreter given the presence of many second, third or more generation immigrants and the increasingly diverse nature of the population.
Participants working within general practice articulated concerns regarding patient non-participation in preventive health care initiatives due principally to language and/or cultural considerations. Examples cited included: very low rates of attendance for routine cervical screening by women which was attributed to patients being unable to read the letters of invitation; failure of children to attend for immunisation due to similar problems with communication; non-participation in breast screening programmes by some women due to the involvement of male staff; and similar barriers to participation in faecal occult blood testing for bowel cancer screening (Interview 9, Practice Manager; Interview 10, Administrator). When asked if they had used ethnicity data available within the practice to verify these concerns, interviewees said they had been unable to do this due to lack of available administrative staff time and resources to support local initiatives, such as the translation of practice leaflets.
Participants with a particular interest in health inequalities were concerned by the potential risks arising from a lack of data or data that were increasingly out of date and unavailable to service commissioners (Interview 2, Senior Academic). A more general risk noted was the potential for legal challenge to service providers based on alleged contravention of equalities legislation (for example Documents 19 and 29), although no interviewee recalled an example of an action being taken against a UK-based health care provider.
Uses for secondary analysis
We identified a number of possible secondary uses of ethnicity data, particularly in the context of epidemiological research (Interviews 1-3, Senior Academics), such as population tracking and disease prevalence amongst sub-populations. These uses were described by researchers as highly cost-effective contributions to the development of policy and practice in the UK, particularly given the likely cessation of the decennial census. Collection of these data were felt to be critical to the reduction of health inequalities (Interviews 1-3, Senior Academics), offering significant potential for cost-effective advances in knowledge utilising data linkage techniques to further investigate phenomenon of interest, such as patterns in disease incidence and prevalence; access to, and the efficacy of, health care services and interventions. Ironically, those we spoke to in hospitals and general practices working to capture this valuable information seemed largely unaware of their contribution to this paper.
DISCUSSION
Summary of main findings
Our findings highlighted notable inconsistency between the patient ethnicity coding schemes used in hospitals and general practice, and between classifications used in hospitals in England and Scotland. We also identified variations in local arrangements for the collection of patient ethnicity data in general practices and, to a lesser degree, hospitals. This was due in part to contextual factors, including lack of training for staff, resource constraints, variations in the extent of ethnic diversity in different regions and local working practices. We noted a lack of central provision of supporting resources, such as templates for data collection, training and development incentives and/or sanctions for organisations collecting this information. The potential benefits and usefulness of this data for secondary analysis were described as significant, although lack of completeness of data and inconsistencies in classification were felt to limit opportunities for research. Our findings indicate that the benefits of collecting and using patient ethnicity data are currently limited by a lack of policy emphasis, an absence of data sharing across care settings, a perceived lack of organisational and clinical relevance, and pronounced variations in emphasis on equality and diversity and knowledge of data usage.
Strengths and limitations
This case study gathered perspectives from academic experts, clinicians, managerial and administrative staff to consider the collection of ethnicity data. We have sought to extend previous work 15,20,22,36,37 by considering in detail examples of local arrangements for the collection and use of ethnicity data in the context of relevant national requirements and guidelines. We have also considered perceptions as to the clinical relevance and use of these data, and the potential for more meaningful construction of ethnicity related information to enable personalised clinical care. Although a UK case study, advances made by the NHS suggest recommendations are likely to be relevant across a range of health care services, where electronic health records are being used and ethnicity monitoring is mandated and/or incentivised, such as in the US. 17, 18 The main limitations of this study were our small sample size and focus on demographic data relating to patient ethnicity. We did not examine medical records to consider the capture of data relating to ethnicity within clinical narratives, nor interview patients and non-expert (i.e. without a special interest in health inequalities) clinical staff regarding the accommodation of ethnicity related factors within the provision of personalised care. This paper is, so far as we can establish, yet to be done and we recommend it as an important area for further investigation.
Exploring our findings in the light of the existing literature
Our findings confirm existing work in relation to the completeness of ethnicity data within patient records in the UK and elsewhere. 15,20, 22 We found significant variations in classification and collection of demographic ethnicity data, confirming known practical difficulties. 36,37 These variations may have been masked by discussions regarding completeness of ethnicity data as opposed to consistency, i.e. a focus on ensuring a data entry for each patient without due consideration of processes of interpretation and abstraction during collection and electronic data entry. That said, we noted potential value to be gained from variations in data collection regarding ethnicity to reflect the needs of local communities. For example, the requirements for palliative care 11 may be very different from the information needed by paramedics, yet our findings indicate that currently these data are determined according to the same mandated national reporting requirements in England 33 and Scotland. 34 
Implications for policy, practice and research
Financial incentives in general practice and mandating of data collection in hospitals have driven nationwide implementation of the collection of ethnicity data in the UK. 15,20,36, 37 This research has uncovered a number of drivers and benefits from the use of information that relates to patient ethnicity together with somewhat haphazard attitudes and working practices. The primary legislative driver for ethnicity recording is to enable demonstration of equity of access to health care services across ethnic groups, and equality of care provided. In societies in which there are multiple generations of individuals who will have the same ethnic group but very different capabilities of handling the health service, the main challenge is not to ensure equity of access across ethnic groups, but to ensure that all persons have equal access to services regardless of any difficulty, they might have with making such access. We share concerns that reliance upon a single data item resulting from inconsistent processes is not an effective way of meeting this need. 21, 25 We recommend a new impetus be given to the collection of ethnicity data to capitalise on the accomplishments achieved in the NHS and build capacity for the planning and commissioning of services responsive to the individual care needs and health promotion priorities of the population as it changes over time. This could be achieved by a combination of national support, for example the provision of supporting resources, such as data collection templates and local initiatives, such as training. Arguments for the collection of such data should not, however be conflated with clinical considerations -these demographic data need to be collected, wherever possible by non-clinical staff or perhaps even by self-completion by patients, for example using self-service kiosks.
Somewhat surprisingly, despite compelling arguments for the clinical relevance of data relating to patient ethnicity in the provision of personalised care 4,12,13,38,39 (e.g. to stratify patients biologically (genetically) into risk groups for certain diseases, optimise treatment plans; provide culturally sensitive health care and lifestyle guidance, and to provide health care in appropriate languages for those who cannot engage in a clinical consultation in English), how and when this information is captured within clinical narratives has not been studied for completeness and effectiveness in supporting clinical decision-making. This is at odds with guidance recommending the collection of this data as good practice, for example that of professional bodies, such as the British Medical Association. 40 Of course, the items in this list are not all resolved through a single ethnic group code: a person's racial group, cultural ethnicity, religion, spoken English language proficiency and written English language proficiency may all have different answers. Whilst these are not established methods of ethnic monitoring, we suggest that high-quality data of this nature would be a far better way of demonstrating equity of access and equal quality of care than simple tagging of ethnic group. We recommend this as a priority area for further investigation to inform the development of patient-centred approaches to care and the reduction of health inequalities.
CONCLUSION
Our findings give insight into the practical difficulties relating to the collection of patient ethnicity data together with variation and inconsistency in classification and consequent utility of the data collected. Although the collection of ethnicity data are recognised by some as important for legal, public health and academic purposes, realising the full potential of using ethnicity-related information for clinical care is probably limited given current variations in practice. A common set of categories in use across a health care community is needed to facilitate both consistency of data and efficient data sharing. Findings have also identified a range of wider ethnicity-related information regarding, for example the ability to speak or write in English and dietary requirements which may impact more directly on quality of care. Structured collection and codification of wider, ethnicity-related data, rather than free text capture, has potential clinical value, and consideration should therefore be given to better supporting the classification, collection, capture and use of such data.
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